
etin level. Other explanations include intermittent produc-
tion or the release of erythropoietin"3 or a circadian varia-
tion of the erythropoietin level.'9

Cerebellar hemangioblastomas are benign tumors that
can be solid, cystic, or a combination of both. Although
they are benign, their course might be malignant because
of their tendency to recur as long as ten years after initial
tumor excision. The frequency of recurrence is approxi-
mately 25%.i32o-22 When the clinical profiles and histo-
pathologic features of 26 patients with recurring and
nonrecurring hemangioblastomas were retrospectively
examined, patients with recurring tumors tended to be
younger, with a mean age of 22.3 versus 43.8 years for
nonrecurring tumors; they had a shorter duration of symp-
toms, a smaller volume of tumor, a higher hematocrit, and
the tumors were multicentric.20 In addition, patients with
von Hippel-Lindau disease were prone to recurrent tu-
mors. Men had a higher incidence of tumor recurrence

than women. Pathologically recurring tumors were small
and noncystic, whereas nonrecurring tumors were larger
and highly cystic. In addition, incomplete surgical exci-
sion correlated with tumor recurrence.22

Total excision is curative. Radiation therapy with 40 to
50 Gy (4,000 to 5,500 rad) over four to six weeks is rec-

ommended for tumors not amenable to complete exci-
sion, like solid hemangioblastomas that commonly occur

in the brain stem. Patients receiving 40 to 50 Gy had a

sevenfold higher chance of 15-year survival than patients
receiving low-dose radiotherapy of 20 to 30 Gy.Y

In summary, patients who present with secondary eryth-
rocytosis and neurologic findings should be suspected to
have central nervous system hemangioblastomas. Patients
with von Hippel-Lindau disease and their families should
be counseled because it is an autosomal dominant disorder
that carries a poor prognosis if it goes unrecognized.
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Pulmonary Hemorrhage
in an Adolescent With
Henoch-Schonlein Purpura
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HENOCH-SCHONLEIN purpura is a vasculitic syndrome,
primarily observed in children, that is characterized by a

nonthrombocytopenic purpuric rash, arthralgia or arthri-
tis, abdominal pain often with gastrointestinal bleeding,
and nephritis. A high frequency of decreased diffusion ca-

pacity in children has been demonstrated with Henoch-
Schonlein purpura,' but clinically important pulmonary
disease is unusual. We report the case of a 15-year-old
boy with Henoch-Schonlein purpura in whom acute, bilat-
eral, life-threatening pulmonary hemorrhage developed.
Report of a Case

The patient, a previously healthy 15-year-old boy, was
admitted to a local hospital because for two days he had
had fever, sore throat, arthralgia, abdominal pain, and an

urticarial or purpuric rash on his extremities and buttocks.
He was diagnosed with streptococcal pharyngitis by
throat culture and was treated with penicillin. His blood
pressure progressively increased, and he had heme-posi-
tive stools, hematuria, and proteinuria. The rash pro-

(Carter ER, Guevara JP, Moffitt DR: Pulmonary hemorrhage in an ado-
lescent with Henoch-Schonlein purpura. West J Med 1996; 164:171-
173)
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Figure 1.-A chest radiograph was taken about 3 hours after the
patient's acute respiratory decompensation. A large right pleural
effusion has resolved with the placement of a chest tube. There
are new, diffuse alveolar infiltrates with air bronchograms
throughout the left lung fields.

gressed to large, palpable purpuric lesions on the distal
upper extremities, thighs, and buttocks, and he was diag-
nosed with Henoch-Schonlein purpura.

Ten days after his symptoms began, the patient was

transferred to Madigan Army Medical Center (Tacoma,
Washington) where the diagnosis was confirmed by the
presence of a palpable purpuric rash primarily on the
lower extremities and buttocks, severe arthralgia and
arthritis, abdominal pain associated with grossly bloody
stools, and nephritis. His blood pressure was 172/104 mm
of mercury despite treatment with nifedipine, hydralazine
hydrochloride, and furosemide. Laboratory tests elicited
the following values: leukocyte count, 36.5 X 109 per liter
(36,500 per mm3), with a predominance of neutrophils;
hematocrit, 0.39 (39%); platelet count, 313 X 109 per liter
(313,000 per mm3); erythrocyte sedimentation rate, 7 mm
per hour; serum urea nitrogen, 25.5 mmol per liter (71 mg
per dl); serum creatinine, 115 ,umol per liter (1.3 mg per
dl); serum albumin, 18 grams per liter; C3, 0.6 grams per
liter (normal, 0.6 to 1.2), and C4, 0.15 grams per liter (nor-
mal, 0.2 to 0.5); and a negative antinuclear antibody
(ANA) titer.

Two days after admission, a right pleural effusion de-
veloped, and a thoracentesis was done, removing 300 ml
of pleural fluid-a transudate, with a ratio of pleural fluid
lactate dehydrogenase (LDH) to serum LDH of 0.07.
About an hour later, the patient became acutely dyspneic,
and his oxygen saturation decreased abruptly to 80%
while he was receiving 100% oxygen. An endotracheal
tube was inserted, and large amounts of red frothy secre-

tions were suctioned from the trachea. Mechanical venti-
lation was begun and a right chest tube placed; the pleural
fluid evacuated by the chest tube was not grossly bloody
(pleural fluid erythrocyte count, 2.44 x 109 per liter
[2,440 per mm3]). A chest radiograph revealed new infil-
trates in the left upper and lower lung fields, no pneu-

ABBREVIATIONS USED IN TEXT
ANA = antinuclear antibody
LDH = lactate dehydrogenase
SLE = systemic lupus erythematosus

mothorax, and resolution of the right pleural effusion
(Figure 1). His hematocrit decreased from 0.32 to 0.22,
and he was transfused with four units of packed red blood
cells. A ventilation-perfusion lung scan was interpreted as
showing a low probability for pulmonary embolus. A pul-
monary artery catheter was placed, and his initial pul-
monary capillary wedge pressure was 28 mm of mercury,
which decreased to 18 mm of mercury within several
hours. He had an elevated cardiac index (>7.5) and low
systemic vascular pressures, and an echocardiogram doc-
umented normal ventricular function.
A course of intravenously administered methylpred-

nisolone sodium succinate, 125 mg every six hours, was
started. He improved, and mechanical ventilation was dis-
continued after three days. Two days later, he became
acutely hypoxemic and again required mechanical venti-
lation. A chest radiograph at that time revealed clearing of
the left lung infiltrates and a new right upper lobe infil-
trate. His hematocrit decreased abruptly from 0.27 to
0.23. He improved rapidly and was extubated two days
later. Within a week, his lung infiltrates had completely
resolved, he had no respiratory symptoms, and he had
normal oxygen saturation while breathing room air. His
regimen of methylprednisolone lasted a total of nine days:
500 mg per day for four days, 300 mg per day for four
days, and 160 mg for one day; this was followed by a
course of oral prednisone for four days. He required no
further immunosuppressive therapy.

Ten months after the incident, the patient had no res-
piratory symptoms and had normal pulmonary function:
forced vital capacity and forced expired volume in one
second, both 100% of predicted values; total lung capac-
ity, 99% of predicted values; and single-breath diffusing
capacity, 88% of predicted values. His hematuria, hyper-
tension, and proteinuria had completely resolved, and he
had had no recurrence of skin rashes, arthralgia, or ab-
dominal pain. He remains disease-free at the time of this
report, more than 18 months since his initial presentation.

Discussion
Henoch-Schonlein purpura, a vasculitic syndrome of

unknown cause, is usually a mild, self-limited disease
most commonly affecting children between 2 and 10
years of age, but it has been observed in older children
and adults.24 Serious complications of the syndrome usu-
ally involve the kidneys (nephritis) and occasionally the
gastrointestinal tract or the central nervous system. Clini-
cally important pulmonary complications are rare.

Our patient had three of the four American College of
Rheumatology criteria for Henoch-Schonlein purpura:
palpable purpura without thrombocytopenia, age 20 years
or younger at disease onset, and gastrointestinal bleeding.5
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The fourth criterion, extravascular or perivascular granu-
locytes on skin biopsy, was not met because our patient
did not have a biopsy. The differential diagnosis for this
patient includes other vasculitic diseases that have been as-
sociated with pulmonary hemorrhage: Wegener granulo-
matosis, systemic lupus erythematosus (SLE), and
polyarteritis nodosa. Our patient had a normal ANA level,
indicating a less than 0.14% chance of having SLE.'t1'39t
His complement levels were slightly decreased, which is
consistent with SLE, but about 19% of patients with
Henoch-Schonlein purpura also have low levels.' Wegener
granulomatosis can be difficult to differentiate from
Henoch-Sch6nlein purpura early in the disease course.7
We did not assess for antineutrophilic cytoplasmic anti-
bodies primarily because at the time of evaluation, the di-
agnosis of Henoch-Schonlein purpura was not in question.
Nevertheless, we think that our patient did not have We-
gener granulomatosis because he did not present with any
upper respiratory tract clinical findings, and without any
long-term immunosuppressive therapy, he has remained
free of respiratory symptoms for more than a year after the
onset of the illness. This would be extremely unusual for a
patient with Wegener granulomatosis.8

Polyarteritis nodosa can present similarly to Henoch-
Schonlein purpura. There are no specific laboratory tests
that can confirm a diagnosis of polyarteritis nodosa, but
histologic examination of involved tissues can be useful.
We did not do any biopsies on our patient, but we think
that, although we did not rule out polyarteritis nodosa, it
was unlikely in our patient for the following reasons. It is
rare in children. The rash of this disorder tends to persist
for weeks and to extend over the entire body,9 whereas our
patient had the characteristic Henoch-Schonlein purpuric
rash over the lower extremities and buttock, which re-
solved within two weeks. Polyarteritis nodosa is charac-
terized by a progressive course with an extremely high
mortality if not treated with long-term immunosuppres-
sive therapy.0PP11111239'910 Our patient, after receiving just
one short course of corticosteroids, has remained free of
any skin, renal, or lung problems for more than a year
since his acute illness began. Although possible, this
would be highly unlikely if he had polyarteritis nodosa.'

Even though serious pulmonary complications of
Henoch-Schonlein purpura are rare, they have been
reported, with the most common one being pulmonary
hemorrhage. We identified 15 cases of pulmonary hemor-
rhage associated with this disorder reported in the litera-
ture.24""l Of the 15 patients, 6 died as a result of the
pulmonary hemorrhage, and all suffered serious morbid-
ity. Of the 15 patients, 11 were either adolescents or
adults, and all had severe, multiorgan involvement.

Although the vast majority of patients in whom
Henoch-Schonlein purpura develops are 2 to 10 years old,
most of those reported to have associated pulmonary
hemorrhage have been adolescents and adults. This sug-
gests that pulmonary hemorrhage is more common in
adolescents and adults with this syndrome than it is in
younger children.

The principal cause of pulmonary hemorrhage in
Henoch-Schonlein purpura is a vasculitis of the small pul-
monary blood vessels, especially the capillaries."3,""7 This
patient's elevated pulmonary capillary wedge pressure
might have increased his risk of pulmonary hemorrhage. In
addition, he had mild uremia that could have affected
platelet function, further predisposing him to hemorrhage.
Corticosteroids have been used in the hope of ameliorating
the vasculitis, but their efficacy has not been established.
Both lack of response'4 and dramatic improvement2 have
been reported. Nevertheless, it seems prudent to use them
in high doses (200 to 1,000 mg of methylprednisolone per
day) until the event has resolved and then to taper.

Most of the patients reported in the literature with
Henoch-Schonlein purpura and pulmonary hemorrhage
were older and had more severe multiorgan involvement
than the typical child with this syndrome. Patients with se-
vere manifestations of Henoch-Schonlein purpura, espe-
cially adolescents and adults, are at risk of having acute,
life-threatening pulmonary hemorrhage. Although not
proved, early treatment of this high-risk group with corti-
costeroids should be considered in the hope of decreasing
the morbidity and mortality of this serious complication.

REFERENCES

1. Chaussain M, de Boissieu D, Kalifa G, et al: Impairment of lung diffusion
capacity in Schonlein-Henoch purpura. J Pediatr 1992; 121:12-16

2. Olson JC, Kelly KJ, Pan CG, Wortmann DW: Pulmonary disease with hem-
orrhage in Henoch-Schonlein purpura. Pediatrics 1992; 89:1177-1181

3. Roth DA, Wilz DR, Theil GB: Schonlein-Henoch syndrome in adults. Q J
Med 1985; 55:145-152

4. Cream JJ, Gumpel KM, Peachey RDG: Schonlein-Henoch purpura in the
adult. Q J Med 1970; 156:461-484

5. Mills JA, Michel BA, Bloch DA, et al: The American College of Rheuma-
tology 1990 criteria for the classification of Henoch-Schonlein purpura. Arthritis
Rheum 1990; 33:1114-1121

6. Kelly WN, Harris ED Jr, Ruddy S, Sledge C: Textbook of Rheumatology,
4th edition. Philadelphia, Pa, WB Saunders, 1993

7. Hall SL, Miller LC, Duggan E, Mauer SM, Beatty EC, Hellerstein S: We-
gener granulomatosis in pediatric patients. J Pediatr 1985; 106:739-744

8. Rottem M, Fauci A, Hallahan CW, Kerr GS, Leavitt RY, Hoffman GS: We-
gener granulomatosis in children and adolescents: Clinical presentation and out-
come. J Pediatr 1993; 122:26-31

9. Reimold EW, Weinberg AG, Fink CW, Battles ND: Polyarteritis in children.
Am J Dis Child 1976; 130:534-541

10. Magilavy DB, Petty RE, Cassidy JT, Sullivan DB: A syndrome of child-
hood polyarteritis. J Pediatr 1977; 91:25-30

11. Cohen RD, Conn DT, Ilstrup DM: Clinical features, prognosis and re-

sponse to treatment in polyarteritis. Mayo Clin Proc 1980; 55:146-155

12. Marandian MH, Ezzati M, Behvad A, Moazzami P, Rakhchan M: Mani-
festations pulmonaires du purpura rhumatoide de Schonlein-Henoch, chez un en-

fant de huit ans. Arch Fr Pediatr 1982; 39:255-257 (Engl Abstr)
13. Kathuria S, Cheifee G: Fatal pulmonary Henoch-Schonlein syndrome.

Chest 1982; 82:654-656
14. Weiss VF, Naidu S: Fatal pulmonary hemorrhage in Henoch-Schonlein

purpura. Cutis 1979; 23:687-688
15. Payton CD, Allison MEM, Boulton-Jones JM: Henoch Schonlein purpura

presenting with pulmonary haemorrhage. Scot Med J 1987; 32:26-27
16. Jacome AF: Pulmonary hemorrhage and death complicating anaphylactoid

purpura. South Med J 1967; 60:1003-1004
17. Markus HS, Clark JV: Pulmonary haemorrhage in Henoch-Schonlein pur-

pura. Thorax 1989; 44:525-526
18. Wright WK, Krous HF, Griswald WR, et al: Pulmonary vasculitis with

hemorrhage in anaphylactoid purpura. Pediatr Pulmonol 1994; 17:269-271

WJM, February 1996-Vol 164, No. 2 Alerts, Notices, and Case Reports 1 73


